This supplementary material contains the definition of the norm, details of the calculation of the norm used in equation (3), a derivation of the analytical solution for constant velocity fields and additional plots, that support the correlation between velocity and degree.
Norm for the CCA
The norm used in this paper is defined as:
||T (x, t; x 0 )|| = In equation (3) this is computed concretely from the approximate expression for the temperature given in equation (1). (S1) simplifies due to a Gaussian integration:
||T ( x 1 , t; x 0 )||||T ( x 2 , t + t l ; x 0 )|| = 
2 Analytical Solution of the CCA
The ADE can be solved analytically for v = 0, v = const. (translation) and v = y −x (rotation). In the case of v = 0 we can assume the time lag t l ≈ 0 as the movement of the maximum is dominated by the advection. This simplifies the problem sufficiently so that the correlation function can be computed explicitly giving:
Where t 0 and t 1 are the limits of the time integration. The resulting graph corresponds to a regular network. For v = const. we can still compute the correlation with a few approximations. Spelled out, equation (3) looks as follows:
To evaluate it, we use Laplace's method, where the integrand is approximated by a Gaussian of the same height and width:
In two dimensions, g (y max ) is the Hessian matrix and the result is:
where H denotes a Hessian matrix. The Gaussian integral is then evaluated. The main issue is then to locate the maximum of the peak. We use Newton's method (1 iteration) to find the root of the gradient of g.
Where H and J are Hessian matrix and Gradient of g. The initial guess is:
After all these approximations the correlation function is now given by:
To evaluate this,
and t l are expanded in a Taylor series to first around t 1 . The result is of the form:
where the a i , b i and c i are given by functions of the Taylor coefficients of the expansions. The circular
is a rotation of the Heat equation, with the transformation: x t = cos ωt −sin ωt sin ωt cos ωt x. This leads to an analytical expression for the temperature evolution that is:
T ( x, t; x 0 ) = 1 4χt e − (x cos t+y sin t−x 0 ) 2 +(−x sin t+x cos t−y 0 ) 2 4χt (S.7)
For this the spatial integration was done in the same way as for the homogeneous field but the time integral was evaluated numerically, since t l had to be expanded to the second order in t. The resulting network is shown in FIG. S.1: Due to the relative homogenity of the networks, k i and b i are dominated by boundary effects. For inhomogeneous velocities Laplace's method can be applied in the same way as for homogeneous velocity fields, but the approximate solution Eq. (S.6) is replaced by a numerical integration over t, since t l requires at least two orders of the Taylor expansion. 
Different link densities
The general features of the network, in particular degree and betweenness, are robust against changes of the threshold, therefore, in our case, there is no need to use a more sophisticated method 1 . In Fig. S .4 and S.5 we show degree and betweenness for link densities of 10 to 40 % to illustrate this. We observe that, while intensity and width of the patterns vary with the threshold, the degree is consistently higher in faster flowing regions and the betweenness marks a certain transition region for most values of the link density. At a link density of 10 % the node betweenness is not highest in the transition region, which is due to the fact that the opposing parts of the network are disconnected. 
